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Abstract
Background: This analysis assessed whether Blacks, Whites and Puerto-Rican (PR) Hispanics differed in their ability
to identify the Tuskegee Syphilis Study (TSS) via open-ended questions following lead-in recognition and recall
questions.
Methods: The Tuskegee Legacy Project (TLP) Questionnaire was administered via a Random-Digit Dial (RDD)
telephone survey to a stratified random sample of Black, White and PR Hispanic adults in three U.S. cities.
Results: The TLP Questionnaire was administered to 1,162 adults (356 African-Americans, 313 PR Hispanics, and
493 non-Hispanic Whites) in San Juan, PR, Baltimore, MD and New York City, NY. Recall question data revealed:
1) that 89% or more of Blacks, Whites, and PR Hispanics were not able to name or definitely identify the
Tuskegee Syphilis Study by giving study attributes; and, 2) that Blacks were the most likely to provide an open-
ended answer that identified the Tuskegee Syphilis Study as compared to Whites and PR Hispanics (11.5% vs
6.3% vs 2.9%, respectively) (p ≤ 0.002). Even when probed by a recognition question, only a minority of each
racial/ethnic group (37.1%, 26.9%, and 8.6%, for Blacks, Whites and PR Hispanics, respectively) was able to clearly
identify the TSS (p < 0.001).
Conclusions: The two major implications of these findings for health disparity researchers are 1) that it is unlikely
that detailed knowledge of the Tuskegee Syphilis Study has any current widespread influence on the willingness of
minorities to participate in biomedical research, and 2) that caution should be applied before assuming that what
community leaders ‘know and are aware of’ is equally ‘well known’ within their community constituencies.
Background
The current mandate for the NIH health disparities
research agenda not only addresses the need for com-
munity-based epidemiologic studies that focus on the
health disparities themselves, but also requires investiga-
tions that will provide a deeper understanding of the
myriad factors that have contributed over the decades to
the current disparities in health so evident across US
subpopulations [1]. One of the leading health disparity
agenda items is the need to achieve inclusion of Afri-
can-Americans, as well as other minority groups, in bio-
medical research studies to ensure that study findings
truly apply to all U.S. residents [2].
The U.S. Public Health Service (USPHS) Syphilis
Study at Tuskegee, commonly referred to as the Tuske-
gee Syphilis Study (TSS), foisted research abuses on 399
African-American sharecroppers in Macon Country,
Alabama who were the subjects in this 40 year study of
the effects of untreated syphilis in the Negro male [3].
To this day the USPHS Syphilis Study at Tuskegee
(1932-72) remains as the most infamous example of bio-
medical research subject abuse in U.S. history [4-31].
While some studies have reported on the broader
related issue of distrust towards biomedical research in
the minority communities, and generally reported a
higher distrust within minority populations, [23-26] a
few reports have pointed out the need to also recognize
the widespread belief that an enduring ‘legacy’ of the
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study, African-Americans have a greater reluctance to
participate in clinical research studies [7,27,28]. Two
recent U.S. multi-city surveys using an in-depth survey
questionnaire, investigated this ‘legacy’ of the TSS and
found no evidence to support this widespread belief in
either African-Americans or Whites [30,31].
Establishing the level of knowledge about the Tuske-
gee Syphilis Study, especially in Blacks, is a logical pre-
requisite to truly and accurately understanding its
impact on minority research participation. One recent
report using traditional close-ended questions (i.e., a 7
item true-false Facts- and-Myth quiz of detailed knowl-
e d g ea b o u tt h eT S S )f o u n dt h a td e t a i l e dk n o w l e d g e
about the facts of the Tuskegee Syphilis Study was uni-
formly low in both Blacks and Whites [32].
The goals of this report from our 3-City Tuskegee
Legacy Project (TLP) Study were: 1) to describe the
comparative level of identification of the Tuskegee
Syphilis Study (TSS) in Blacks vs Whites vs Puerto
Rican Hispanics separately for recognition type ques-
tions and for recall type questions; 2) to ascertain
whether people held detailed knowledge of the TSS at
the most accessible level of memory retrieval (i.e., trig-
gered by a recognition probe) or at a less accessible
level of memory retrieval (i.e, triggered by a recall
probe); and 3) to discuss the implications of any
observed differences for the recruitment of minorities
into biomedical studies.
Methods
Overview
T h e3 - C i t yT L PS t u d yw a sd e s i g n e dt oa d m i n i s t e rt h e
Tuskegee Legacy Project (TLP) Questionnaire via ran-
dom-digit dial telephone interviews to a stratified ran-
dom sample of Blacks, non-Hispanic Whites and
Puerto-Rican Hispanics aged 18 years and older in three
cities: New York City, NY; Baltimore, MD; and San
J u a n ,P R .T h ec h o i c eo ft h e s et h r e ec i t i e sw a sb a s e d
upon obtaining the desired sample size for the three
ethnic/racial groups within the broader parameters set
by the goals of the projects within the NYU Oral Cancer
RAAHP* Center (* = Research on Adolescent and Adult
Health Promotion), a U54 Oral Health Disparities
Research Center funded by the National Institute of
Dental Craniofacial Research (NIDCR) at the National
Institutes of Health (NIH). The data collection phase
was conducted in the four month period of September-
December 2003. This study was approved by the IRB of
New York University.
The primary research instrument was the TLP Ques-
tionnaire, a 60 item instrument that addresses a range of
issues related to the recruitment of minorities into biome-
dical studies. Details on the history and development of
the TLP Questionnaire have been published elsewhere
[5,19,20,30-32]. While the primary contrast for this TLP
Study focused on the comparison of Blacks vs Whites on
this historical issue in U.S. race relations, a second minor-
ity group (Puerto-Rican Hispanics) was included to deter-
mine whether the findings would they be generalizable to
another minority groups. The TLP Questionnaire was
administered in Spanish for all San Juan subjects, while
Puerto-Rican Hispanics in New York City were given the
choice of having the TLP Questionnaire administered
either in English or Spanish.
Figure 1 shows the precise wording of four questions
from the TLP Questionnaire that comprised the open-
ended recall and recognition probes which were the
dependent variables in this study. The first two ques-
tions (Q27 and Q28) comprise the recall probe, in
which the name ‘Tuskegee Syphilis Study’ is never
mentioned, while the recognition probe (Q37 and
q 3 7 a )d i r e c t l ya s k sa b o u tt h eT S S .A l lr e s p o n d e n t s
who answered ‘yes’ to either of the lead-in questions
(Q27 or Q37) were then asked the follow-up open-
ended question, either Q28 “What were the specific
events, studies or diseases?” for the recall question, or
Q37b “What have you heard about the Tuskegee
Syphilis Study?” for the recognition question. Each
response to these open-ended questions was followed
by the probe inquiry “Any others?”, until the subject’s
responses were exhausted.
T h ev a r i a b l eo fa g ew a sc a l c u l a t e df r o mt h e‘date of
birth’ variable on the TLP Questionnaire, then classified
into 5 age group categories for analyses. The level of
education and level of income variables were collected
in ordinal listings of nine ascending categories of educa-
tional level and of ten ascending categories of income
level; each was then subsequently collapsed into five
categories for the demographic table analyses. Chi
squared analyses, a conservative approach, were per-
formed for all statistical analyses in this report using
SPSS v14. No software word recognition programs were
utilized for analysis of any of the open-ended questions.
The schema developed for the analysis of the recall
open-ended question (Q28) had four mutually exclusive,
hierarchical categories based on degree of certainty that
the subject had, in fact, identified the TSS: 1) Definitely
Identified the TSS (i.e., used either the name Tuskegee
or gave clear attributes); 2) Most Likely Identified the
TSS (i.e., did not name the TSS but gave attributes likely
linked to the TSS); 3) Questionable Identification of the
TSS (i.e., did not name the TSS but gave ‘could be’ attri-
butes that might link to the TSS); and, 4) Did Not Iden-
t i f yt h eT S S( i . e . ,n e i t h e rn a m e dt h eT S Sn o rg i v ea n y
attribute that even possibly linked to the TSS). All
open-ended responses were categorized by one evaluator
into of the four above categories, followed by a series of
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evaluators with the goal of achieving consensus place-
ment of each open-ended response into one of the four
categories.
The same ‘debate and discussion’ review process, with
the same three evaluators, was used for the development
of a two-tiered schema for the categorization of the
open-ended recognition question (Q37a). All open-
ended responses to the recognition question were initi-
ally put into one of 15 sub-categories and then those
initial 15 sub-categories were subsequently classified
into a final set of three categories: 1) Factually Correct
TSS Details; 2) Myth (i.e., factually incorrect) TSS
Details; and, No TSS Details.
The Factually Correct TSS Details category consisted
of: 1) people used as guinea pigs; 2) study on African-
Americans without their knowledge; 3) people left
untreated; 4) study about African-Americans and syphi-
lis; 5) an experiment; and 6) government lied. The Myth
TSS Details consisted of sub-categories: 7) syphilis was
given to people; 8) study done on soldiers; 9) wrong
medication/treatment given; 10) university studies; 11)
study done on blacks vs whites; 12) study done on pris-
oners; and, 13) illness caused by treatments. Finally, the
third category of No TSS Details consisted of: 14) only
facts about the disease of syphilis; and 15) responses
totally irrelevant to the TSS.
IRB Approval
This study was approved as ‘Exempt from Review’ by
the NYU IRB.
Results
In this study, the TLP Questionnaire was administered
to 1,162 adults (356 African-Americans, 313 Puerto-
Rican Hispanics, and 493 non-Hispanic Whites) in three
cities: San Juan, PR, Baltimore, MD and New York City,
NY with response rates by city, of 52%, 51% and 44%,
respectively. The overall completion rate (# of com-
pleted interviews/# of initiated interviews) was 82.6%.
Details on the age, sex, education, and income distribu-
tion of the 1,162 subjects within the three racial/ethnic
groups in this 3-City TLP Study have been presented
elsewhere [20,32].
Table 1 shows the percentage the respondents who
answered ‘yes’ to the lead-in questions to the recall and
recognition probes (i.e., Q27 & Q37, respectively), as
well to the findings from a categorization of their
responses to their respective follow-up open-ended
responses. Column 1 in Table 1, which shows the per-
centage of 1,162 respondents who answered ‘yes’ for the
recall probe (i.e., Q27) revealed no statistically signifi-
cant differences by race/ethnicity, sex, or city but
showed statistically significant upward trends with
increasing education and income; the statistically
Figure 1 The recall and recognition questions from the Tuskegee Legacy Project (TLP) in the 3-City TLP Study.
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¬—————————RECALL probe—————————®¬ RECOGNITION probe®
Column 1 ® Column 2 ® Column 3 Column 4 ® Column 5
% ‘yes’ to recall
probe (Q27)
%o f‘yes’ on Q27
who ‘Definitely’ or
‘Most Likely’
%o f‘yes’ on Q27
who ‘Definitely’
identified
% ‘yes’ to
recognition probe
(Q37)
%o f‘yes’ on Q37 who
‘clearly’ identified
Variable Strata (n = 1,162) identified the TSS the TSS (n = 1,162) the TSS*
race/ethnicity
2,3,4,5 Blacks 54.5 20.7 11.2 56.2 66.0
Whites 55.3 9.0 6.3 38.5 70.0
Puerto Rican
Hispanics
51.4 5.7 4.3 24.3 35.5
sex
2,3,4 females 52.9 9.9 5.8 37.6 60.4
males 56.2 15.5 10.2 44.9 66.3
city
3,4,5 Baltimore,
MD
56.3 13.9 7.9 48.8 71.2
New York
City, NY
53.8 13.6 8.6 40.9 62.7
San Juan, PR 50.8 1.3 1.3 21.8 28.2
age (yrs)
1,4 18-29 45.7 8.5 8.5 28.1 55.8
30-44 55.3 15.4 9.1 42.5 61.9
45-59 60.9 11.7 7.4 46.6 67.5
60-74 55.9 7.7 2.6 38.5 62.3
74+ 33.7 10.0 5.0 32.5 51.9
education
1,2,3,4,5 < H.S. grad 35.3 0.0 0.0 25.8 38.8
H.S. grad 49.8 8.3 4.6 27.2 52.8
some
college
56.7 16.7 11.1 43.3 64.6
college grad 59.7 10.6 6.4 50.3 65.8
postgrad/
prof degree
72.5 17.2 10.1 56.4 77.4
income
1,2,3,4 < $20,000 42.9 3.5 3.5 26.1 45.2
$20,000 -
34,999
55.6 5.4 1.4 35.8 56.9
$35,000 -
49,999
55.1 16.5 7.5 46.7 65.1
$50,000 -
74,999
67.9 19.7 18.2 51.5 72.5
$74,999+ 73.9 17.2 10.1 58.8 75.6
* ’clearly identified the TSS’ included subjects who gave either a Factually Correct TSS Detail or a Myth TSS Detail
1 = statistically significant for ‘yes’ to recall probe (c
2, p < 0.001) for frequency distribution on this variable within Column 1
2 = statistically significant for % ‘yes’ to recall probe who named the TSS (c
2, p < 0.05) for frequency distribution on this variable within Column 2
3 = statistically significant for % ‘yes’ to recall probe who named or most likely identified the TSS (c
2,p≤ 0.05) for frequency distribution on this variable within
Column 3
4 = statistically significant for recognition probe (c
2, p < 0.05) for frequency distribution on this variable within Column 4
5 = statistically significant for % ‘yes’ to recognition probe who most likely identified the TSS (c
2, p < 0.05) for frequency distribution on this variable within
Column 5
Katz et al. BMC Public Health 2009, 9:468
http://www.biomedcentral.com/1471-2458/9/468
Page 4 of 9significant differences across age groups revealed the
youngest and oldest adults had lower percentages of
‘yes’ answers than the three middle age groups.
Of the 532 subjects who answered ‘yes’ to the lead-in
for the recall question (Q27) and then gave a valid
response to the open-ended follow-up question, Column
2 in Table 1 shows the percentage of respondents who
either ‘Definitely or Most Likely’ identified the TSS in
their open-ended answer and revealed statistically signif-
icant differences by race, sex, education and income
with Blacks and males as well as respondents with
higher education and higher income all being more
likely to have directly named Tuskegee. Similarly, again
among these same 532 respondents, Column 3 shows
the subset from Column 2 who ‘Definitely’ identified the
TSS and largely echoes the trends in statistically signifi-
cant findings as seen in Column 2.
Finally, Columns 4 and 5 in Table 1 show the parallel
findings for the recognition probe lead-in question
(Q37). Column 4 shows the percentage of the 1,162
respondents who answered ‘yes’ (n = 466), and revealed
statistically significant differences across strata for each
of the demographic variables. Blacks, males, residents of
Baltimore, and 45-59 year olds were the most likely to
say ‘yes’ within those demographic variables, and both
education and income, as with the recall probe, showed
statistically significant upward trends with increasing
education and income, with the percentage saying ‘yes’
more than doubling from the lowest to the highest cate-
gory. The fifth, and last, column in Table 1 presents, for
the 40.1% (n = 466) who answered ‘yes’ to the lead-in
probe for the recognition question (Q37), the percentage
who ‘clearly’ identified the TSS by naming relevant
study attributes. In this column, statistically significant
differences were observed across racial/ethnic groups
(with Puerto Rican Hispanics at 35.5% at about one-half
the rates for Blacks and Whites) and across cities (with
San Juan at 28.2% at less than one-half the rates for Bal-
timore or New York City), as well as for education and
income both of which showed a positive correlation
with a doubling from lowest category to highest for edu-
cation, the stronger relationship of the two.
Fig 2 shows the distribution of their open-ended
replies to the recall question (Q28) categorized into one
of the four response categories. These data revealed: 1)
that 90% or more of Blacks (90.2%), Whites (95.9%) and
Puerto Rican Hispanics (97.3%) were not able to name
or identify the TSS; and despite this, 2) that Blacks were
the most likely to provide an open-ended answer that at
some level identified the TSS, as compared to Whites
and Puerto Rican Hispanics (11.5% vs 6.3% vs 2.9%)
with the two way contrasts between Blacks vs Whites
and between Blacks vs Puerto Rican Hispanics also
being statistically significant (all p values < 0.002).
Fig 3, which shows the comparable data for the open-
ended recognition question (Q37a), reveals that: 1) only
a minority of each racial/ethnic group was able to
clearly identify the TSS (37.1% of Blacks, 27.2% of
Whites, and 8.6% of Puerto Rican Hispanics provided
either Factually Correct TSS Details or Myth TSS
Details, p < 0.001); and, 2) of the three racial/ethnic
groups, Blacks were most likely to ‘clearly identified the
TSS’ either ‘factually’ (22.2% gave Factually Correct TSS
Details) or as ‘am y t h ’ (14.9% gave Myth TSS Details) as
Figure 2 The open-ended recall question: percentage of all 1,162 respondents by race/ethnicity who identified the Tuskegee Syphilis
Study in the 3-City TLP Study.
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Hispanics (5.4% and 3.2%) (p < 0.001).
Discussion
These findings indicate, not surprisingly, that more indi-
viduals hold a ‘vague impression’ of having heard of a
negative medical event which would affect their trust in
research than can ‘n a m eas p e c i f i ce v e n t ’.M o r ep o i g n -
antly for this analysis, only 11.8% of all 1,162 subjects
were able to identify the TSS by either by name (Defi-
nitely) or attribute (Most Likely) in response to the
recall probe (with only 7.3% actually naming stating
Tuskegee). These data clearly show then that most peo-
ple do not have recall memory about, much less routi-
nely think about, the TSS when asked about incidents of
medical research abuses. That being true for the sample
as a whole, these data also show that 20% of Blacks who
said they did recall such a medical incident were able to
i d e n t i f yt h eT S S ,e i t h e rb yn a m eo rb ya t t r i b u t e s ,a n d
that this was twice as common as among Whites. These
data also clearly show that for Puerto Rican Hispanics,
especially those living in San Juan, recall of the TSS is a
relatively rare event.
While there was a direct positive correlation on the
recall probe between education and income levels with
the ability to identify the TSS, the highest rates for sub-
groups within any of the education and income strata
did not equal the overall rate among Blacks. Clearly,
these data attest to the continuing relative importance
of the TSS within the Black community.
The comparable findings from the open-ended recog-
nition probe, as also shown in Table 1, reinforce the
direction of the findings from the recall probe as regards
the demographic variables, i.e., Blacks and Whites were
approximately twice as likely as Puerto Rican Hispanics
to clearly identify the TSS by citing attributes. Further,
while these same patterns were seen for the recognition
probe across increasing levels of education and income,
as had been observed above for the recall probe, this
effect was more muted in response to the recognition
probe.
These findings of low detailed knowledge via open-
ended recall and recognition probes about the TSS from
our 3-City TLP Study are in keeping with our previous
findings from a set of seven close-ended questions that
comprised the TSS Facts and Myth Quiz, an element
within original TLP Questionnaire as administered in
1999, i.e., mean number of correct responses (± s.d.)
was essentially the same for Blacks (1.6 ± 1.4) and for
Whites (1.7 ± 1.3). with over 90% of the respondents
who had heard of the TSS having a Facts and Myth
Quiz score of 3 or less [32]. Further, our findings on
low detailed knowledge of the Tuskegee Syphilis Study
are in keeping with the findings other investigators
[17,18].
One major implication of our findings for researchers
conducting health disparity community-based studies is
the general caution against assuming that the general
population ‘knows’ what community leaders may ‘know
and operate on’ as everyday awarenesses and detailed
knowledge. Clearly, from the written articles about the
TSS in both the lay and professional literature for the
first 20 years following the termination of the TSS based
upon intense newspaper coverage in 1972, community
Figure 3 The open-ended recognition question: percentage of all 1,162 respondents by race/ethnicity who identified the Tuskegee
Syphilis Study in the 3-City TLP Study.
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(albeit assumed vs scientifically evidence-based) related
negative effect on the recruitment of minorities into bio-
medical studies [6,8,10,23-25,27-29]. To this day, many
community leaders remain with these beliefs despite the
more recent unfolding literature showing that this long-
held belief in the ‘legacy’ of the Tuskegee Syphilis Study
(i.e., Blacks were less willing to participate in biomedical
studies because of their awareness and/or detailed
knowledge of the TSS) is simply not supported by the
studies that have looked directly into this issue, primar-
ily over the past decade [10-22,26,30-34].
The second major implication of our study for
researchers who conduct health disparities research,
either in the community or in clinical settings, are based
u p o nt h es p e c i f i cf i n d i n g s in our study which clearly
suggest that awareness of, or detailed knowledge of, the
TSS is unlikely to have even a moderate impact on
recruitment among Blacks (in particular) or other mino-
rities (in general) into their biomedical studies, given the
extremely low level of both awareness and/or detailed
knowledge of the TSS in their communities, as revealed
in our data. Further, logic suggests that as ‘other rea-
sons’ must therefore account for any recruitment pro-
blems with potential minority subjects, that the
investigators review, improve and intensify their ‘on the
ground’ recruitment approaches, since any recruitment
problems encountered are clearly not due to ‘this past
historical fact of the TSS’ which would be far more neb-
ulous to ‘deal with’ and to overcome. In point of fact,
recent reports have documented that Blacks and Hispa-
nics do enroll at equal yield rates to Whites when active,
thoughtful, targeted recruitment plans are employed
[33,34].
The third major implication of our findings lies within
our methodological comparison of using recognition vs
recall questions to probe for awareness and/or detailed
knowledge of the TSS. Our findings fully support prior
work that has found evidence supporting the theory that
of the two types of information retrieval questions,
recognition questions are of lesser complexity and more
likely to trigger memory as the information is provided
as a clue within the question itself, whereas in recall
questions the subject must, devoid of clues, indepen-
dently retrieve ‘the memory’ [35].
The two major limitations of this study both relate to
‘inherent external phenomena’: one of which puts limita-
tions on the scope of our basic research question, while
the other affects the degree of confidence one has in
‘generalizing the findings’ of this study. The first of
these limitations is the fact that these data were col-
lected in 2003, three decades after the termination of
the TSS in 1972. Thus the research questions addressed
in this report have the implicit caveat “as determined
three decades after the termination of the TSS”.O u r
findings do not provide direct evidence about, nor
insight into these research questions as they might have
been answered at post-study periods of 5, 10, or 20
years, and the answers to these research questions from
those earlier time periods will never be known as there
were no detailed studies prior to our Tuskegee Legacy
Project.
The second major limitation of this study results from
the ‘ever-shrinking’ response rates over recent years
within the survey technique of Random Digit Dial
(RDD) telephone surveys. As recently as the early
1990’s, professional RDD survey firms would routinely
achieve an 85% response rate as the ‘standard of the
day’. With the advent of caller ID and then rapid growth
of cell phones, this once ‘proud survey method’ now has
‘achievable response rate standards’ set at 50-55%, which
inherently limits the degree of confidence that one has
in generalizing the findings to the communities sur-
veyed. If this erosion in response rates continues, the
day will come where the achievable response rates will
be deemed as being ‘just too low’ for the technique to
be considered a rigorous approach to gathering opinions
of a given community which can be generalized to the
reference population.
Conclusions
This analysis of our TLP Study is the first report in the
literature to quantify both the level of awareness of, and
detailed knowledge about, the Tuskegee Syphilis (TSS)
Study comparatively in Blacks, Whites and Puerto-Rican
Hispanics. Further, it is also the first report in the litera-
ture to explore the methodological differences between
using recognition vs recall questions to ascertain aware-
ness and detailed knowledge of the TSS across racial/
ethnic groups.
Overall, the TLP Questionnaire was designed to allow
identification of factors related to recruitment of minori-
ties into biomedical studies. This analysis used a seg-
ment of the TLP Q which focused on assessing
respondents’ level of accessible memory regarding
detailed knowledge of the TSS provides unique findings
which contribute to our fuller understanding of the role
played by one major infamous historical biomedical
research event (i.e., the TSS) in the ‘biomedical recruit-
ment scene’ within the broader, ongoing ‘life story’ of
U.S. racial relations. Thus, when the findings from this
first in-depth study of identifying the TSS by detailed
knowledge are combined with related prior studies on
the TSS and distrust issues in minority recruitment, it
appears that more individuals hold a vague impression
of having heard of this negative medical event which
would affect their trust in research, than can actually
name or give details about that specific event.
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